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Road Map

• Global Ozonesonde Network: Where are SHADOZ stations?

• SHADOZ History & Archive

• SHADOZ Milestones: 14 stations, > 20 sponsoring organizations

• Contributions to Satellite Validation

• Data Archive & Status in 2020

• Other 2020 Archive Updates (DOI, Metadata, & more)

• SHADOZ Recent Publications

• Publications: Stauffer et al. (2020) & Thompson et al. – Upcoming!

• Newsletter 29 

• Data Quality Assurance

• ASOPOS Activity

• Global Ozonesonde Station Survey

2



Global Ozonesonde Network

3

Every site 

in this 

box is 

SHADOZ

Until 1998, only ~200-300 tropical ozonesonde profiles were 

available for analysis from campaigns like SAFARI-92.



SHADOZ Milestones: Goal for Network

SHADOZ Sites and Partners

• Organized existing sites to regularly launch starting in 1998. 

• Producer and provider of tropical & sub-tropical ozone data to support: process 

studies, O
3

monitoring & trends for assessments.
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SHADOZ Milestones: 

Stations with 10+ Year Records

• 1998: 1 stable, 8 intermittent stations

• 2009: NDACC & WMO/GAW affiliations 
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• NOW: 14 sites with 10-yr record

• 2020: 8700+ O
3
, PTU profile sets

SHADOZ Sites and Partners



SHADOZ Contributions to

Satellite Validation

• SHADOZ has supported 

many O
3

measuring 

satellites since its start.

• Tropical ozonesondes help 

refine satellite algorithms 

to retrieve specialized data 

products (eg. tropospheric 

and total column O
3
)

• Supported recent IGAC 

Trop. Ozone Assessment 

Report (TOAR), 

SPARC/LOTUS, & 2018 

Ozone Assessment.

• Supporting host of 

European initiatives in 

Copernicus framework.

6SHADOZ start



SHADOZ Contributions to

Satellite Validation

• SHADOZ stations agree within 4% of Aura 

Ozone Monitoring Instrument (OMI) for 

2004-2019 period.

• Most are 2% or less – see Paramaribo below.

• Ozonesondes are the truth!
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Thompson et al. (2019), NASA Earth Observer

Kollonige et al., 2020 AMS Meeting

Paramaribo Station



Where can I find SHADOZ data & what is 

its status in 2020?
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Data Archive & Status in 2020

https://tropo.gsfc.nasa.gov/shadoz

• Research archive, not operational. Stations send data: weekly –> 2-3 times/yr. 

• 2019 data drop due to cutbacks & supply shortages at some stations.

• During global 2020 COVID-19 shutdowns: several stations maintained launch 

schedules in some capacity where possible.
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Data Archive & Status in 2020

https://tropo.gsfc.nasa.gov/shadoz

• Research archive, not operational. Stations send data: weekly –> 2-3 times/yr. 

• 2019 data drop due to cutbacks & supply shortages at some stations.

• During global 2020 COVID-19 shutdowns: several stations maintained launch 

schedules in some capacity where possible.
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Station Name

COVID-affected Jan-20 Feb-20 Mar-20 Apr-20 May-20

Ascension Island, UK N/A

Costa Rica No X X X X X

Hanoi, Vietnam No X X X X X

Hilo, Hawaii, USA No X X X X X

Irene, South Africa * Yes COVID COVID COVID

Kuala Lumpur, Malaysia No X X X X X

La Reunion Island * Yes X X COVID COVID COVID

Nairobi, Kenya * Yes X X X X X

Natal, Brazil * Yes X X COVID COVID COVID

Pago Pago, American Samoa No X X X X X

Paramaribo, Suriname No X X X X X

Suva, Fiji * Yes X X COVID COVID X

X = Stational is operational

* = Five stations have either reduced or interrupted operations due to COVID-19 shutdowns.

https://tropo.gsfc.nasa.gov/shadoz


Other 2020 Archive Updates

• New features in progress:

• Digital Object Identifier (DOI) 

for SHADOZ network data.

• Metadata text files for each 

station for data users. (eg. 

instrument/data history) 

• Also working with WMO World 

Data Centre – Executive Team 

(WDC-ET) as a contributing 

network to improve their database 

called: OSCAR (Observing 

Systems Capability and Analysis 

Review Tool).
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Metadata File for Natal @ NDACC



SHADOZ Recent Publications

12

• “SHADOZ at 20 Years” article in 

NASA Earth Observer Oct. 2019 

• Stauffer et al. (2020) in 

Geophys. Res. Letters (GRL) on 

total column ozone dropoff in 

some ozonesonde station records 

after 2013.  Next Talk!!

• Thompson et al. on ozone trends 

based on SHADOZ V06 data 

(submitted to GRL June 2020).  

Talk @ 0935 MDT Today!!

https://eospso.gsfc.nasa.gov/sites/default/files/eo_pdfs/Sep_Oct_2019_color_508.pdf

https://eospso.gsfc.nasa.gov/sites/default/files/eo_pdfs/Sep_Oct_2019_color_508.pdf


SHADOZ Newsletter

https://tropo.gsfc.nasa.gov/shadoz/Newsletter.html
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https://tropo.gsfc.nasa.gov/shadoz/Newsletter.html


What about SHADOZ data quality?
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Data Quality Assurance: ASOPOS Activity

Assessment of Standard Operating Procedures 

for OzoneSondes

15

• Major Initiative in 2020: Update WMO/GAW Ozonesonde Guidelines 

Report 201, “Ozonesonde Bible” for preparation, calibration, & operation.

• H. Smit & A. Thompson are co-leads for WMO ASOPOS 2.0 Report on ECC 

ozonesonde principles, best practices, and data quality.  

• March 2020 Virtual ASOPOS Meeting: 

• Updates of SOPs and lab tests. 

• Manufacturers from EnSci, Science Pump and Vaisala participated. 

• R. Stauffer presented total column ozone dropoffs from some 

SHADOZ stations from GRL paper.

• D. Kollonige showed responses from recent SHADOZ station surveys 

on ozonesonde preparation. 

• Draft ASOPOS 2.0 Report will be peer-reviewed July-Sept. 2020.



Data Quality Assurance: ASOPOS Activity

Global Ozonesonde Station Survey
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• Motivation for Initial SHADOZ Survey: ~50 % 

of SHADOZ network stations are “Affected” by 

TCO drop-off. 

• By December 2019:  Sent 1
st

survey to 

SHADOZ stations and heard from 10 of 12 

active SHADOZ stations.  

• Jan 2020:  We started developing a Global 

station survey with additional questions from 

suggestions from the ASOPOS team.  

• April 2020: Google survey ready to send.  

• June 2020: 25 Responses to Global Survey 

including European Stations.  

Goal: Link common combinations 

of equipment & procedures to 

dropoff affected sites. 



Summary & Thank You!

https://tropo.gsfc.nasa.gov/shadoz

Major Partners:  NOAA/GMD, NASA Wallops

NASA HQ: M. Kurylo (1998-2008), K. Jucks 

(2008->) and J. Kaye 17

• SHADOZ, now with >8700 profiles, fills an 

otherwise huge gap in tropical ozonesonde 

data availability.

• New SHADOZ publications in 2020!

• Many updates for 2020:

• SHADOZ Archive additions

• WMO ASOPOS 2.0 Report 

• Global Ozonesonde Station Survey with 

SHADOZ participation to help with data 

quality assurance.

https://tropo.gsfc.nasa.gov/shadoz


Backup Slides
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The ECC Ozonesonde
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The Electrochemical Concentration Cell (ECC) Ozonesonde technique is over 50 years old 

“If it ain’t broke, don’t fix it!”

Pump

ECC 
Cells

The ECC Cells are 

filled with a KI solution 

that reacts with O
3

and 

generates an electrical 

current

One O
3

molecule = Two 

electrons generated

The ECC is packaged in 

styrofoam, attached to a 

radiosonde, and sent up 

on a weather balloon

with O
3
, p, T, RH, and 

GPS data transmitted to 

a ground station
Power

Radiosonde ECC 
Ozonesonde

Styrofoam 
Insulation

Inlet

Air 
flow

ECC 
Leads



Reprocessing the Data for Better Accuracy
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261 ± 17 DU Old: 278 ± 19 DU

New: 268 ± 18 DU

Example from Réunion Island, which switched to a non-
standard KI ozonesonde sensing solution in 2007

Knowledge from lab and field tests allow us to reprocess 
and correct biased data

Top: Reprocessing lowers total ozone, now more in line 
with previous record. Bottom: Comparisons with satellite 
data are much improved. 5% uncertainty goal achieved!

Total Ozone Stratospheric Ozone

Witte et al. (2017); Thompson et al. (2017)



2020 Global Ozonesonde Stations Survey Responses

What is your station name or location? Dropoff Affected station? 1) What type of ECC ozonesonde do you currently use at your site? 2) What type of radiosonde is currently used at your site?

Sodankylä No En-Sci RS-92

Hohenpeissenberg N/A Other (what kind?) RS-41

ESTACION DE RADIOSONDEOS DE BARAJAS - MadridNo Science Pump Corp. RS-41

Lauder, New Zealand No En-Sci iMet, RS-41

Irene, South Africa No Science Pump Corp. RS-41

Praha (ozonosonde station at the  Czech Republic)No Science Pump Corp. RS-41

Izaña, Tenerife, Spain No Science Pump Corp. RS-41

Broadmeadows No Science Pump Corp. RS-41

Macquarie Island No Science Pump Corp. RS-41

Davis No Science Pump Corp. RS-41

Legionowo, Poland No Science Pump Corp. RS-41

Ittoqqortoormiit (Scoresbysund) No En-Sci RS-41

03005 Lerwick – Shetland Isles 60° 07’ 58” N, 01° 10’ 58” W (271’ aMSL) No Science Pump Corp. RS-41

NASA Wallops Flight Facility No Science Pump Corp. LMS

Boulder, CO No En-Sci iMet

San Jose, Costa Rica Yes En-Sci iMet

Uccle No En-Sci RS-41

La Reunion No En-Sci Modem10

Fiji Yes En-Sci iMet

Natal, Brazil Yes Science Pump Corp. LMS

Paramaribo, Suriname No Science Pump Corp. RS-41

Ascension Island Yes En-Sci iMet

Nairobi Yes En-Sci RS-92

Boulder No En-Sci iMet

Hilo, HI Yes En-Sci iMet

Samoa Yes En-Sci iMet

Payerne No En-Sci RS-41

Houston No En-Sci iMet

San Antonio No En-Sci iMet

El Paso No En-Sci iMet

Idabel Yes En-Sci iMet

Austin No En-Sci iMet

Tateno(Tsukuba) (Japan) No En-Sci Other

Syowa (Japan)  (Antarctica) No En-Sci Other 

Global survey can be found here: https://forms.gle/KYeL85eYjkknvuY29

10 responses 
from European 
Stations.  

Affected Stations in Red
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https://forms.gle/KYeL85eYjkknvuY29

